Background. Primary care is ideally placed to play an effective role in patient weight management however patient weight is seldom discussed in this context. A synthesis of studies that directly observe weight discussion in primary care is required to more comprehensively understand and improve primary care weight-related communication.
Introduction
Overweight and obesity is a critical global health problem (1, 2) , with over one third of the global population considered to be overweight (3) . Such prevalence poses significant challenges to global public health because overweight and obesity are associated with multiple chronic health problems (4) (5) (6) (7) . The United Kingdom (UK) has one of the highest prevalence of overweight and obesity in Europe (8) and the UK government's Foresight report, published in 2007, stated that, unless urgent action is taken, the UK could be a "mainly obese society" by 2050 (9) .
In the UK, clinical guidelines advise that primary care practitioners should monitor patient weight and provide weight management services if necessary (10, 11) . A study by
Counterweight estimates that one quarter of all overweight and obese patients in the UK visit primary care practitioners 10 or more times within an 18 month period (12) , highlighting that primary care is usefully positioned to monitor and support a substantial number of overweight and obese patients with weight management advice and services.
Weight discussion in primary care can impact positively upon patient weight-related outcomes. For example, when primary care physicians acknowledge that a patient is overweight or obese, patients are more likely to report increased desire to lose weight, weight loss attempts and clinically significant weight loss (13, 14) . Additionally, primary care practitioner use of behaviour change counselling approaches, such as motivational interviewing (MI), can successfully reduce patient weight (15, 16) .
Despite the positive impact that effective primary care weight-related communication can have on patient weight outcomes, evidence suggests that weight-related communication seldom occurs between primary care practitioners and their overweight and obese patients (17) (18) (19) (20) (21) (22) (23) . A study using USA State Health Department data found the prevalence of weight loss advice given by primary care practitioners to be low, at 5.6% and 32.4% of consultations with overweight and obese patients respectively (20) . Similarly, a large scale UK medical record review found that 90% of overweight patients had no weight management interventions recorded (22) . The keyword and index term syntax in Table 1 was entered into each database.
[ TABLE 1] No date restrictions were placed on the databases and only studies accessible in English were included in the systematic review. Database searches included all papers published up until August 2015. Search terms relating to direct observation methodologies, such as video recording, were intentionally omitted from the search syntax because these terms are not routinely indexed in the electronic online databases thesauri (29). Search results were deduplicated and then screened, initially by title, then by abstract and finally at full text level according to the inclusion/exclusion criteria ( Table 2) .
[ TABLE 2] CM carried out all database searches and screened all citations by title and abstract. The review process adhered to PRISMA guidelines (31). All three reviewers (CM, AL, JC)
independently assessed relevant studies at full text level and their independent judgements were combined to determine inter-reviewer reliability. Any disagreements were discussed and final inclusion decisions were determined by consensus.
Data extraction
Data extracted from the selected studies included methodological approaches (i.e. sample characteristics, study design, method of direct observation) and analytical approaches . Study outcomes were extracted, and were categorised as either weightrelated communication outcomes or weight-related patient/practitioner outcomes (Table 3) .
Weight-related communication outcomes were defined as measurements or assessments of communication use, used by either the patient or the practitioner, that were related to patient weight. For example, thematic analysis of weight discussions or communication coding
schemes. Weight-related patient/practitioner outcomes were defined as physical or cognitive measurements, taken from either the patient or the practitioner. For example, patient BMI/weight change, patient confidence to lose weight or practitioner outcome expectancies.
Study outcomes were required to be weight-related to be eligible for inclusion in this review.
Quality assessment
Selected papers were quality assessed by all three authors (CM, AL, JC). There is no goldstandard tool for assessing methodological quality and study bias in observational studies (32-34). A checklist tool, Health Evidence Bulletin Wales, was chosen to assess the quality of studies included in this review (35) due to its specific design for use with observational research. The checklist contains 12 items that assess bias, design and use of analytical and statistical methods. Cohort studies were scored out of 12, whilst studies with other designs (cross-sectional, comparative case study) were scored out of 11. Scores were converted into percentages to allow comparison. All three reviewers (CM, AL, JC) independently appraised each included study for quality. Disagreements were discussed and final study quality ratings determined by calculating the mean of the reviewers' scores for each paper. consensus between all three authors regarding studies to be included/excluded after full text review (56).
[FIGURE 1]
Population characteristics of included studies
Fourteen of the included studies were conducted in the USA (36-40, 42, 44-49, 51, 52), three in Germany (41, 43, 50), two in the Netherlands (53, 55) and one in the United Kingdom (54). Two studies had practice nurses as their practitioner sample (53, 55), the other 18 studies investigated primary care physicians (36-52, 54). Of the studies that reported participants' gender, an average of 57.3% of patients and 72.3% of practitioners were female.
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Methodological characteristics of included studies

Prevalence of weight-related communication in the included studies
Thirteen studies reported weight discussion prevalence (36, 38-40, 42, 44-46, 49, 52-55).
Two of these studies reported very high weight discussion prevalence, at 100% (53, 55) whilst three reported very low weight discussion prevalence at 25% (54), 17.6% (40) and 11% (36). See Table 4 for full range of reported prevalence. Of the two studies that measured patient and practitioner outcomes, the first study assessed the accuracy and congruence of patient and practitioner reports that weight discussion occurred during a consultation (52). The second study measured practitioner outcome expectancies, patient confidence and motivation lose weight, and measured patient weight loss (49).
Main outcomes of the included studies
Association between communication and patient weight-related outcomes
Practitioner use of motivational interviewing communication techniques was associated with patient weight loss (42), patient readiness to lose weight (39), patient weight loss attempts 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 Codebook with definitions of weight, diet and/or physical activity discussion.
Weight was discussed in 69% of consultations. When weight was discussed the accuracy of physician (98%) and patient (97%) reporting of whether weight discussion did occur was high, and congruence between physicians and patients reports of weight discussion was also high (95%). When weight was not discussed, accuracy (physician 44%; patient 36%) and congruence (28%) were much lower. Physicians who reported being less comfortable discussing weight were more likely to report weight had been discussed when the audio recording indicated that "The overestimation of weight discussions by some physicians (particularly those who are less comfortable discussing weight) constitutes a missed opportunity for a health intervention." Minutes spent discussing weight, explicit discussion of patients' BMI, type of visit, and who initiated weight discussion.
F o r P e e r R e v i e w
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